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IntratumoralThe association of intracranial aneurysms with meningiomas is rare. We report the ﬁrst case of a
52-year-old woman in which a ruptured aneurysm was encased within a meningioma and associated
with a contralateral extradural aneurysm. A PubMed search of literature using the search words
“aneurysm” and “meningioma,” was performed in order to compile previously reported cases, Only 5
cases reported to date of an aneurysm within a meningioma. Although a rare occurrence, this case
suggests the possibility of asymptomatic ICA aneurysms located within sphenoid wing meningiomas.
Recognition of this possibility may be prudent in order to avoid inadvertent vascular complications
during meningioma resection.
© 2014 The Authors. Published by Elsevier Inc. Open access under CC BY-NC-ND license.Introduction
The association of a brain tumor with a cerebral aneurysm is a
relatively rare coincidence. Early systematic reviews demonstrated
the incidence of this combination to be around 0.5% in all tumor
patients, in which meningioma was the most common tumor type
(29.3%). Although many reported combinations of meningiomas
with aneurysms, there were only 5 patients in whom the aneurysm
was encasedwithin themeningioma [1–5]. Of these 5 patients, only
2 presented with SAH [3,4] and only 1 had bilateral aneurysms [5].
We report the unique case of a middle aged woman with bilateral
ICA aneurysms, presenting with SAH, and the ruptured ICA
aneurysm was found to be encased within a meningioma.Case report
Clinical presentation and imaging
The patient is a 52-year-old woman who was presented to the
emergency room after noting the sudden onset of a progressiveInternal carotid artery; ACA,
A, Posterior cerebral artery;
omography; MRI, Magnetic
d Tower, Suite 6115F, 1800
767; fax: +1 443 287 0683.
c. Open access under CC BY-NC-ND licenexcruciating headache 4 days prior. Her neurological examination
was intact, with no visual deﬁcits. Head-CT scan revealed SAH along
the left frontoparietal cortex. Cerebral angiography showed a 5.0mm
bi-lobed paraclinoidal ICA aneurysm (Fig. 1a) on the right, and an
oblong 3.4 mm paraophthalmic ICA aneurysm on the left (Fig. 1b). A
vascular blush was observed in the left sphenoid wing region,
suggesting the co-existence of a meningioma (Fig. 1c), and multiple
focal regions of distal vasospasm in bilateral ACA, MCA and PCA
territories were also detected. The brain-MRI demonstrated a
homogenously-enhancing mass at the left anterior clinoid process
measuring 1.6cm × 1.5cm × 1.6cm (Fig. 1d). Despite a broad area of
contact between the mass and left ICA, no luminal compromise was
noted. There was also minimal medial displacement of the left optic
nerve (Fig. 1e).
Treatment and clinical course
Microsurgical treatment via a left-sided approach for both the
medial sphenoid wing meningioma and the ruptured paraophthal-
mic artery aneurysm was planned, with a contralateral exploration
through the left-sided craniectomy for the right-sided aneurysm for
clipping if it was found to be intradural in location. A standard
pterional craniotomy was performed with ipsilateral neck dissec-
tion in order to obtain proximal control of the left ICA.
The arachnoid overlying the proximal portion of the Sylvian
ﬁssurewas divided in order to expose the posterolateral aspect of the
tumor with minimal retraction (Fig. 2a). Internal decompression
permitted complete delineation of the tumor-brain interface and
dissection was accomplished with preservation of the arachnoidse.
Fig. 1. a. Pre-operative lateral cerebral angiogram (right carotid injection) shows a bi-lobed broad based clinoidal aneurysm of the internal carotid artery (arrow). b.
Pre-operative lateral cerebral angiogram (left carotid injection) shows an oblong paraophthalmic aneurysm (arrow). Dashed arrow: Delayed ﬁlling of distal middle carotid
artery (MCA) branches indicating a diffuse vasospasm. c. The late arterial phase of the pre-operative left carotid angiogram reveals a tumor blush (solid arrow) and delayed
ﬁlling of anterior carotid artery (ACA) and MCA perfusion regions. d. Pre-operative coronal magnetic resonance imaging (MRI) reveals a left paraclinoidal mass compatible
with meningioma, and the encased aneurysm. e. Computed tomography (CT) at presentation reveals subarachnoid hemorrhage (solid arrow). f. Intra-operative angiogram
demonstrating no residual aneurysm and intact left ophthalmic artery.
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identiﬁcation of the distal supraclinoid ICA and A1 segment, tumor
removal proceeded towards its base at theduraoverlying the anterior
clinoid process. The last step of the tumor resection involved the
portion surrounding the superolateral surfaces of the supraclinoid
ICA distal to the dural ring. Themedial extent of the tumorwas noted
to completely surround the proximal neck of the paraopthalmic
artery aneurysm and lateral aspect of the left optic nerve. Preserva-tion of the arachnoid planes allowed removal of the meningioma
from the region of the aneurysm neck without difﬁculty.
After removal of tumor, the dome of the oblong aneurysm was
observed to be embedded in the undersurface of the optic nerve,
elevating and rotating the nerve (Fig. 2b). Division of the falciform
ligament and intradural anterior clinoidectomy was performed in
order to divide the distal dural ring and allow access to the
proximal neck of the aneurysm at the proximal ICA. The utilization
Fig. 2. a. Intraoperative view after a left pterional craniotomy revealed the
posterolateral aspect of the tumor (T) and its relation to the optic nerve (ON) and
intact arachnoid membrane. b. The left paraophthalmic aneurysm (A) was causing
elevation and rotation of the optic nerve (ON). c. Clip reconstruction after complete
tumor resection.
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of the aneurysmal neck for clip reconstruction (Fig. 2c).
Contralateral supraclinoid ICA was explored through the same
craniectomy and the bilobed aneurysm was conﬁrmed to be
extradural in location. Intraoperative angiogram demonstrated no
residual aneurysm and excellent opaciﬁcation of the left ophthal-
mic artery (Fig. 1f). Postoperative-MRI demonstrated complete
tumor resection, and the patient was discharged on postoperativeday 3, with decreased visual acuity on the left. She has improved
vision at one month follow-up visit.
Discussion
The concomitant ﬁnding of an intracranial tumor with a cerebral
aneurysm is extremely rare, occurring around 0.2% to 0.8%. In a
systematic reviewby Fisher, only 12 caseswere ever found to have an
aneurysm encased within the tumor, of which 4 cases were
meningiomas [1]. Hoya added the 5th case in which an unruptured
aneurysm was encased in a clinoidal meningioma [2]. Our present
case represents the 6th reported case of this combination, but is
unique in that presentation was with SAH in a patient with bilateral
aneurysms. Characteristics of all reported cases are shown in Table 1.
In Fisher’s reviewof 95patients, 47.4%presented due to the tumor
while only 15.8% had symptoms attributable to the aneurysm [1].
Although aneurysms may be detected incidentally on occasion by
MRI as a prominent ﬂow void, the more typical clinical presentation
by tumor-related symptoms rather than the aneurysm highlights the
potential for lack of preoperative recognition of an underlying
aneurysm during tumor resection. Inspection of the preoperative
MRA in patients planning to undergo resection of a medial sphenoid
wing meningioma may be prudent in order to avoid the unexpected
intraoperative ﬁnding of a non-symptomatic supraclinoid ICA
aneurysm embedded within the tumor.
A variety of management approaches have been utilized in these
cases. The alternative treatment strategy proposed by Fischer et al.
consisted of staged endovascular coiling of the aneurysm followed
by surgery to remove the tumor [1]. In other treated cases,
however, the tumor and aneurysm were treated during the same
operation [3–5]. In the most recent report, the aneurysm was
unaddressed during the ﬁrst operation for partial tumor resection
[2], and even though the aneurysmwas conﬁrmed intraoperatively
to be fully embedded by residual tumor, the patient still presented
with SAH after undergoing radiation therapy for residual tumor. It
is likely that the change in hemodynamics accompanied by partial
tumor removal may have inﬂuenced the stability of the aneurysm.
The works by these authors suggest that the meningioma-encased
aneurysm should be treated even with asymptomatic presentation
and regardless of whether the tumor is completely resected.
The general outcome of these patients appears to be inﬂuenced
most by the tumor location than by other factors. Patients with a
superﬁcial tumor location have a more favorable neurological
outcome compared to deep-seated tumors. Integrity of the arachnoid
membrane interface between the aneurysm and the meningioma is
also emphasized for optimal surgical outcome in previous reports. In
our case speciﬁcally,we found that an intact arachnoidplanebetween
themeningiomaand the ICA enabled complete resectionof the tumor
without disruption of the aneurysmal neck and dome. Another factor
related to this patient’s outcome isherpresentationwitha goodgrade
SAH andminimal blood in the basal cisterns, enabling visualization of
the favorable relationship between the tumor and ICA aneurysm and
minimal interference by the tumor in the ability to clip the aneurysm
once the meningioma was removed.
Conclusion
We report the ﬁrst case of a patient with bilateral aneurysms
presenting with SAH from a paraophthalmic aneurysm encased
within an asymptomatic meningioma. Review of similar cases
suggests that tumor location has a relatively greater impact on
prognosis compared to the aneurysm. Preservation of the arachnoid
plane is essential for avoidance of premature rupture of the
aneurysm. Recognition of this possible concurrent pathology may
Table 1
Characteristics of all meningioma encased aneurysms.
Author/Year Age/
Sex
Presentation Aneurysm–
tumor
adhesion
Aneurysm
features
Tumor features Treatment Follow-up
Parent
artery
Size
(cm)
Location Size
(cm)
Aneurysm Tumor Interval Outcome
Kandel, 1986 (15) 7F Hemiparesis; SAH + MCA 0.7 Left Sylvian
ﬁssure
6 Ligation of
Parent Artery
GTR 6 y Good
Tancioni, 1998 (14) 48F Hemiparesis;
vision loss
NR MCA NR Left temporal 7 Clipping Embolization;
GTR
1 y Good
Ogino, 1999 (15) 70F Headache;
nausea; SAH
− ACoA NR Tuberculum
sellae
4-5 Clipping GTR NR Anosmia
Fischer, 2009 (9) 44M Headache NR ICA NR Medial sphenoid
wing
4 Coiling;
Clipping
GTR 2 y Ptosis; mydriasis
Hoya, 2011 (16) 56F Visual Disturbance + ICA 0.6 Right clinoidal 4 Coiling STR; radiation 2 m SAH
Current 52F Headache; SAH − ICA 0.3 Left medial
sphenoid wing
1.6 Clipping GTR 1 m Decreased visual
ﬁeld and acuity
Abbreviations: SAH: subarachnoid hemorrhage; NR, not reported; MCA, middle cerebral artery; ACoA, anterior communicating artery; ICA, internal carotid artery; GTR, gross
total resection; STR, subtotal resection.
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meningioma is addressed. A treatment strategy that tackles both
the aneurysm and the tumor is recommended.
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